Endogenous modulators of glucocorticoid receptor function also regulate purified protein kinase C.
Modulator-1 and -2, proposed to be novel ether-linked aminophosphoglycerides, were originally identified as regulators of glucocorticoid receptor function (Bodine, P. V., and Litwack, G. (1990) J. Biol. Chem. 265, 9544-9554). We now demonstrate that these modulators are also potent new stimulators of protein kinase C activity in vitro. These endogenous biomolecules regulate purified protein kinase C activity in a biphasic and dose-dependent pattern, as determined by histone phosphorylation. Modulators, at concentrations within their apparent cellular range, stimulate protein kinase C-catalyzed histone phosphorylation 2-4-fold when added separately, or 10-12-fold when added together. This enhancement of kinase activity apparently is specific for protein kinase C, since neither protein kinase M, nor cAMP-dependent protein kinase A are stimulated by the modulators. The stimulation of purified protein kinase C occurs only when the enzyme has been initially activated by calcium, phosphatidylserine, and diacylglycerol, indicating that the modulators do not simply substitute for one of the enzyme cofactors. In addition, the modulators appear to interact directly with protein kinase C, perhaps with the regulatory domain of the enzyme, since these biomolecules inhibit the binding of phorbol ester to purified protein kinase C. Finally, time-course studies of protein kinase C-catalyzed histone phosphorylation indicate that the velocity of the enzyme reaction is increased by the modulators. Taken together, these results suggest that the modulators are a new class of regulators of protein kinase C.